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mf^^mW}m•^liit}^(oliitl^r-^^A^mmm^ihtJU'^ CML iiLiHECLx- 

[If 5 1 2 T^M 4 (Dy^^-fM^ 1 ^^tcfsao^^ff lx--if ^pfg 
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[if 1 0 ] IS^JS 1 9 (D^^^-fM- 1 Sl^lB«<7)i}i#^ix— If- 

IBCML ^ L < {±E c L(7):ftW^ 1 o^) L < {±mi5c<7)^t;L-e«^l-^ ^ t 

CML ^ t < {iE C L<7)ftW^ 1 L < (i^i^LO^-f ;t- K-et#^1-^ C <h ^ 

3] fi^^4fEm<7)#^#^-^f'^PIg»fj^gtcj3V>T. hubE 
CML ^ t < {iE C L<7)*?|l«^^m?i^lil±VC C tl"^ ^ <i: ^#mi:i-'5>## 

[If^^l4] li^:®4|smo^S#^--r'^iilEKj^«tci3v^-C. HUlE 
CML ^ L< {±ECL<^»m«^^m?JEmEEVCCct «)1i:v^if F^miiii:-t-'5.-<b 
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CML ^ t < {iECL^2^^ L< {i'etLj^J.±o:OrV^fim^i:i-^i<h^#mi: 
CML ^ L< (iECL<^n-:^OA;^J^@^«JEt-r'E»-<h*#^t-r'2»#S^l/ 
CML ^ L< {iECL(7)«-M^^fit/L-e«^1--i,^<h^#mt1"'2>^*#:l/-^f' 
|SCML^L<{iECL (ry%.-^mK ^ ^Mt It g|Sp°p "eW^I" ^ C i; ^ #m ^ 4^ 
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[0 0 0 1 1 

. ix-4f-7°v>^^ ^r^^^mm.. TP^)^mm^. ytmrnmrn^K^sx^^x. 

[0 0 0 2] 

Ut^ mi^r-'$'i)^h^mwi^-^ (LD) <7)m:^^^'^iit-'5)/c*!)OLD^gi 

L DfgSjgp t ^ o r ^ o 
[0 0 0 3] 
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[0 0 0 4] 

Qt. LD^PM^^)^g|51 2 0 + LDlEtijgBl 7 0 tlcPCB (*^) ^AS 
[0 0 0 51 

mm^ 1 1 - 1 0 5 3 3 6 

3283256-i- 
[0 0 0 6] 

. i^^iJ^hiJ'y-^t-yy YLX^X\^^hm-i>h^ . L 

y-4 ^^Wmt h ^WXkt^ lift T*- ^i)^&A\£yY. L D ^mm^ij"^ 
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[0 0 0 7] 

:^^m(OEmit. W}i'^mm<o^mi\:. emi#i4oi6]±. My4X!^^<D\^± 

[0 0 0 81 

(PCB) ^L< (±l^-AS I Ctc|#jSL. LDllEM<7)^i{iii#:V--if (LD 
[0 0 0 9] 

^ o 

[0 0 10] 
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m 1 i,z^^BM(oi^mi^iy-^^^mmW}mw:<^-mmmm(DmitM^^^to m i 

H^i- J; 9 ^HifeS^-t: (i. ®ft-r'- 1 1 0 t L Dmmm-^^J^U 

12 0^1 0<Dm—mU (PCB 1) ^L<(i|B] — AS I C (A S I C 1 ) 
^ L DIEtbgjJ 1 7 0 (i. |gP C B 1 /A S I C 1 ^ (iSIJ<^ 2 0 -^-^l"*^ ( 
PCB2)^L<{iASIC (ASIC2) \<zm^LX. iji^^lx— if (ld) 
1 9 0 tcifi^LTB£«i->5>o 
[0 0 1 1 1 

ui I 0 tLD^mm^^m^i 2 o^m-mu±. ^hi,zm^i^. iwi-asi 

0i:LDl 90^L<{±LDT^-r(i. IbJ— MHifi^ LT@£g-r J: ^'M 
[0 0 12] 

190 (1)<7)LD1^:190 (2)<7)LD2 tr-e^-PniS^ LT L DfEHjgR 1 
70 (1). 170 (2) =^BegL.^LD 1 LD 2<7)^li«-^(i. Mftr-*- 
^^mU 1 1 0 t IWl-«^ L < fif5l-A S I C tcftjjS; L/:: L D^-ff-^^jjicSli 
1 2 0-e^^LTv^^o EI2-C{i. L DlEiftSjiO^iglc^ 1 LD^bT^d? IfSt LT 
^^;!>^^^<^LD^/;l9 LDIEl!;g|SH@-e«|$:LD=&^|*1-^«^i: 
LT^^v^o tT^c. -ett-rtL(i^#:(7)AS I C-em^LT'^>^v^L. |5j— PCB 

±iZmJ& $ tLT V^T ^ 

[0 0 13] 
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m«#&t3MtT(i. LDmW)UiiLDmmiZ']i^^tj:m,mmj±^mmL. l 



[0 0 14] 

m^^^i^ < 19 . t fz^± 0 mm t^r^ mm:^^:^m^j: o r l * o tzm^v i> 

/ N° ^ ^ te^HI" ^ ^: bT Ifg-e * ^ 7t > / ;u 7. ipi^p is tt 'R-^fS^H ifi L 
-CV^^o ^:(7)J; 9 ^$Si2l:^-^(7)^t^6^^^<7)i: LT(iL VD S (Low Vol 
tage Differential Signaling) ^^^l/fhtt^o 
0«fi5c^JS:EI7 I'^-To CMO S <7) h 9 > vX ^ T R 2 T R 3 . TR 

1 1 TR 4 ^^atciEEbLT. K^-r^^ liBjomM I ixmt^mm'ki^m^ 

[0 0 15] 

mmmm^mt)U isot ui^~.'^%x$>^ymmmmm-^xttm> i e o -e 
tL-rtLL D^pffi-^^^gR 1 2 0 <Diht)m. L DigiftSR i 7 0 <oxt}nnznii^fz 

. L D'^p#-^^^gi5 1 2 o>6^'bLD^p'g-^^A:^jLT. mLDmmm-ftm 
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R If XX {i Rmn^i)^xt} ^ tL-c. /J^«l|ll^s!J l d mmm-^ tLx^ A^mmiEim 

[0 0 16] 

1 2 0 tcMf^ A s I csis 1 2 <Dmmmj£iv cci tt. ^^mnmmm^ 
6 0 i^isLDmwiui 7 oiizm-r^As 1 cu2 2<Dm.mMf±'^vc 

C2, LD 1 9 Oom?^mBE*VCC 3 t LTv^^o -etL-rtL^'&^W^i^smiE^r 

U-^^±X^^(r>X\ ^(DAS I C 1 2<07-vsvf xtiJ: l^^^ffl-fbLfc^O^a^L 
^ ««limJE^)ig:mjE (^Jx.(i\ 0. 1 3 ;«m7'n-b;^tci3tt'l>VCC 1 . 2V^ 
0. 1 8 y^/mtci3tt-?> VCC 1 . 8V) 1-tL{f^v^o V C C 2 fi. /J«sMt!j 
m^XtlU 1 6 0 ^-^tf L DiEligB 1 7 0 <7)«?Ji-e^ ^ . L D 1 9 0 0|^T«ff 
+ L DIEiljffl Vy> 9 (r>'SlMmt.-b^^i\-\t%}^^^ -Jl^fi^li. L D 1 9 0 <^l^ 
ymi.m'^ 2 . 5 V . h ^ > v >^ ^ (ry-Sl,^W&.-b^W^ 1 V t jS^-t ^ t . 
/h-e3. 5 VJ':Jl±^tt{f^v^o LD 1 9 0Om?l^t LTOVCC 3(iVCC 2 ^: 

^^^^t3iS^T'#^V/^<7)T% J: 0 AS I Com««:'j*f&itt7^cV^^'^ 
tcfi, -^Jx-ffVCC 2 = 5 V. VCC3 = 3. 5 V^<7)t^^^-r <^ i . 
i 19 m« m:^ OiS^t ^ EI ^ - <!: nl <i: ^ ^ o 
[0 0 17] 

m \ 0 tc. ±iev cc2tvcc3 ^^M-r '&^'^<^«^'^J?r^i-o m i o -e 

ti. /«i|iill»;m-^A:OgP 1 6 0 ^-^tf L Di^l&IHJ 1 7 0 (r>mMM&X^h^ C 
C 2 75-'bVLD^^g|5l 8 0 ^^^^LTLD 1 9 0 <7)m?f«mE V C C 3 «VCC 
2) VLD^fi5;gPl 8 0<7):i:#6<j3^m^^J^EI 1 1 H^fo -e^J 

VCC3?:3. 5V. V C C 2 5 V IC-T'&J^'^. EI 1 1<7) V 7 r W > 
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«JEA;^VREFIC3. SV^AtitM. VCCSlifiS. 5V<Dmm-^^Xt} 

iLt^^f^-^^^^X^^o ^OVLD^^fPl 8 Ofi. LDIEi!jg|5<7)AS I C 2 
[0 0 18] 

1 3 0 i^isLDmmm-^^^Ul 2 0afeffi::ieiS?S^n yi>^^g|5l 4 0 
ft^ n -7 1 5 O^lBl— AS I C 1 2 {Zir^mf^mTTsLXy^^^o 01 2 

mi^r-^^mui i o^^^^as i c 1 2i!)^(^m]'^*ix\^^i>:^^^ ^m. ^ 

tL'bm-'AS l C 1 2 l*lHt^«L-r^^v>o 
[0 0 19] 

111 1 3 tc. HI 1 2 -tioi^j^r^^ D y^^jtsLU 1 4 0 <7)ttj^^j, ^zf\ mMM^^ 
^Vy^^^Ul 4 0 iiWt^ n -7 i^^ra 1 5 0. ®fa-r-^^^f|5 1 1 0. 
LD'^PM-^^^gpi 2 0. 1 3 0 ^:<^MiS^^t-o 

[0 0 2 0] 

1^^?^^' D -7 ^^tit^ 1 4 0 itmrnmiti^mn' 141. 

(M) 14 2. Umit^^i 43. 7t;w^ 1 4 4. mM^^S^ (VCO) 
1 4 5. ^ffiiJ'n -yi^^^gRl 4 6, yn^9-7^;i/:^^^ (N) 1 4 7^T-1ff 

4 0 rt<7)^5:ffiit^f^ i43^vcoi45. 4^mm^mm^ihtiU 130^ t^^tc 

^mmijit (^Sru) ^m^^t^o -fu^^^-^-r)V^Wi^ (M) 1 4 2{i. ^ti^ 
43^-7^ ;l/^144tVC0145 t^ffli^ n y ^^^^^ 1 4 6 t7'n^*^-v' 

(N) 1 4 7{ip;fiiP L L[iii^-e*i9. ■fu^'^-^-r)^^n^ (M) 
1 4 2<7)mtit^{3:fflPS$tL. Mai:0<^^?S85:tcML-CNiif^$tL^c#-ffl 
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^§51 4 1 {ii^^^^n .y^^^fPl 4 0 iifiMi^-e^) ctv^o 
[0 0 2 1] 

mi^^ "a y ^ I 5 Ofi. mm-^^^ ^ y ^±f&Ul 4 O ^i'^'btDftjlr^^:^ n 

fLfzmm^ n >y ^ (iffiftr-^- ^J'^^SIS 1 1 0 t L D ^pm-^^^SB 1 2 0 ic^^ 
[0 0 2 2 1 

mi^r~^^m.Ui 1 o-e(±. y; ^^^:6-'b<7)ai:^7"-^^;^^^:^:e»^<blI.^- 
[0 0 2 31 

^^g|5l 2 0<7)i^ii|;!,^^^c§fii^/^°;^v^.'^^i^m-^:^^Illl^^;ov^T. ^li|0J#l^ 
t±5fet3#M 2001-304020 "ejiS L7t>6^\ L D'^Pjt^^fiSlfB 1 2 0 S 

[0 0 2 4] 

±mLD^mm^^m,u 1 2 0 x^mLtz l D^mm-^^k. /j^s^iA^t^m 
tc'^m L. L Dmmum(D/i^mmmmm-^xtj^ 1 eo^. as i cm^L<it 
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[0 0 2 5] 

7 H^1-L VD S:^^. ^hkZiiCML (Current Mode Logi 
c ) ^> L < fiE C L (Em itter Couppled Logic) ^j: t'-/)^ 

[0 0 2 6] 

v^i/^- 7 T L /cJ^-^tco v^T ^ ^m-^h ^ <i: :6^'-e i h o 
[0 0 2 7] 

mi 4 {±CML<7)«^f!i-e^b«9. lElELD'^P^i-^tRlELD^Pit-^OMi!? 
M-t>{>^XML<7) h^>v>^^TR 1> TR 2 <7)^- McA:^J^n. CML<7):^# 

^■f^^tKX. 19. ^ti:^^ zy^o:>m.'km^-f^^ti}^X^^o m \ 5(±ECL 
(Omj^mxhn. TRl. TR2^^^^^~^Y^yV7.^ tL. ^-^.K^Wi 

m^^xi3\^tzmu mi Ah^^^mz-ww^x^^o 

[0 0 2 8] 

mi 6(i. ^uhD^mm^tKnh'Dm.mm^<o^mm^i}^cMh<DY^y 

Z^^^^TRl. TR2tcA:^^tL, CML<7):ft#^^-r :t- KD 1 > D2tcL/i 

-r^t-KDl. D 2(7)P$Tmi±/itt/h^ <i--2>^^7!>^~-e§^o i/::. V^-^-Y 
Dl. D 2<7)-9--rX^pSt-'2)'^.»:t^i 0. > ^(Dm'km^i- ^ ^ t^^ 

X^^c ^*5, mi 5 iilsl^ic, TR 1. TR 2 i:^<^^-y Vy^y^^izW. 
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§mx.tLf^E C Lt^j:^o 
[0 0 2 9] 

mi 7(i. mi 6 tiiJv^ry-f ^- Vi^fi^'ti2^^<7)D 1^02. D3 tu 

ECL ^|5j^(;1tfiK-ei;^o 
[0 0 3 01 

mi 8{±. mi 4 tIi3V^TVCC tStrtR 1. R2 t<DmiZi>^ 1 o^trtR 3 
[0 0 3 1 1 

m 1 9 (i. 121 1 4 HioV^-cVC C tm^XR K R 2 ^OFeltir^ ^- KD 1 ^ 
v>tL/c«^t: ab-5.o ^<7)J:9t^-t'&-i:HJ: i9x V C C J: l9 ^'-f :t- 

KD KDmm.S.^Tif^^t-^^X-^, CML<7)ai:^^-r <f -2)^^: 

^«-e§>E>o t7t^5^-f :t- KD 1 (O-^^ X^m^-f^^tKX 'Olhti:^^ y^^(Dm 

im^-r^^t:^^X^^o EC L ^i^ttMt^-e^-So 

[0 0 3 21 

m2 Ofi. mi 9 \,zio\,^xy^ :t- V^2^<DD K D2\,zLtzm^X^^o 

^- KD 1 > D 2 <D-iy^ xi:m^t^^t\<zx lointi^^ > ^ <Dm.^m^-f ^ ^ 

[0 0 3 31 

m2 1 {±. m 1 4 tciov^Tvcc^mE?^vtcMim^/^«^-e*)^o ^(dx. 
yy^mm<r>i^ ^^iz-r^hzt^^x-^^o e c l ^ l^^i^^^r- i 
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[0 0 3 4] 

1112 2 (i. mi 4(DCUL^<DXtim'^<r>:^^ < LTtz^-^co^t^^fl 

v$)'o. 'iy^^-^'Ni. 2(DmmMJ±^v cc i^i&^^mitLYHi^zLfzm 
cc J: 0 i>^y^^mvinzir^^t-A^'C^. y^y^\iZi^^mMM^(o^Wi^m 

[0 0 3 5] 

023 {±. |1122h!Wli:<IlIl 4 <7)CML--(7)A;'jM^<7)>^^ y^j'-^/h^ < L 
fz^%(r>m'^¥\'^^^if'. -r>'/^-^Nl. N2<7)^r9> KGND^GND J: 

[0 0 3 6] 

1112 4 (i. 1112 2^1112 3 i:l3lD<llll A (DCMh^<DXti^^<07.^ > '^^^ 
/h $ < L 7'c^^<7)^fife^jT'^b -6 7i>^ ^ N 1 . N 2 <7)m?i^«JE ^ V C C J: 

CC J: 19 ^1g:v>'(|tVH-VLtci-^^i:;{>^^t: ^. .y ^ > J: ^m-».<7)'^ 
[0 0 3 7] 

112 5{i. 1112 2^1112 4 (D/N-rmfiVHO^fiKHIi^^J^^LTv^^o (a) 

i±r^t- KD 1 <^)Ty - Kfiij^m?i^«jEv c c tco^ ijv- vm^mm^^ 

t^^T^^o (b) t±^-r^- K$: 2^D 1 . D2o^v^fi«^ll:^oTv^^o 
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Elf S <^ V H ^ # ^ c: <h /6^^ai * 'i) o 
[0 0 3 81 

|112 6{i. EI2 3^1112 4 0n-miiVL<7)^^lllj^i^J^^LTV>^o (a) 

kty^ifr- KD 1 (Diiv- KiBjJ^^'^ > KGNDtlo>^r. T^- KfiJ ^mvt^/^^ 
Ho=5rv^/i^^,i; LTv^^o ^(D X o \Z'f ^ ^ ^ ^ , GNDif^^^^-K 
D 1 <7)|5#T«ffi/ilt±56^'o Ttmii^ V L ^ LT^^ LT^ mf - <i: J^^'tr § 

^^^^-e^^o (b) (i^M 2I5(7)D 1 . D 2 tO)^v^/2lt)3S;t*^oTV^ 

^OJ: 9 t^l-'S^hiiJ: i9. GND J: «9 ^"^:t- K2^<7)PfTmiE/itt-h7&^^ 

[0 0 3 9] 

1112 7fi. ^N-r«fiVH<7)SiJ(7)^^|lIl^^J^^tT\/^;6o ^tLti, BGR (^^" 
[0 0 4 01 

1112 8{in-||fiVLOSlJ(7)^fiS:lli^^J=^^Lrv^;g>o -tL(±, [l|2 7t|W|# 
t;. BGR<^m:^^:t^T>-7°AMPtiA:^L;'c^<7)T-*^o :i<D X ^ ^ :z 

[0 0 4 1 1 

0 2 9 (i. ^^-^m^^vH:s:^/''^-m^^vL?: io(7)iiij^#^-e^fiSci-^^M^j 

=^^LTV^^o C:tt{i. BGR<7)ai:^^'etL-rn<7)^^T>yAMP 1 . AMP 

n -mia: V L LT#^ .r <!: 7&^^-e § 
[0 0 4 2] 
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113 O-eti, lE^Xm^LD^mm-^<7)mW}m-^:^^ l^EOCML l^Xt}^tl 
m:i9> 2^a<7)CML 2'\(^A:^lM-^<^>^-r < ^'i)-^ ^75>^tr^. 2 

CML=&3aJ':il±o;ttf;t:«^trov^T^|WI;ti-e*)^o ^^t^. TR1~T 

R 4 */<-r h ^ >vx^-e«§j^x.tLii\ EC L-ei^^t;#g<;-r^-<b;6^^-e 

[0 0 4 3] 

113 /J«slliJ)«-^^^^i-^53iJ<7)«^^j-e^O> CML<7)M-:^<7) 

[0 0 4 4] 

I13 2f±. CML<^M»;tB:^ (/h^ipSiEe/S^M-^) ^mjLX^m^^fzm 

ECLtcov^-CJjISItt-e^^o 
[0 0 4 5] 

113 3 (±. H 1 4 Kii\^^X CM'Loy^^W^R 1 . R 2 ^AS I C<7)^#ltSR 
[0 0 4 6] 

113 4 (±CML«0«»it«!^.<7)#fife^J^^LTv^^o ^ttfi. «»iL^«rm?!i«JEV 
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[0 0 4 7] 

•^ti. ^^mmmmm^i^tj^ 1 3 o t l DmW}Um<o4^mm,mW)m^xtiu 1 

[0 0 4 8] 

la 3 5 (i. ybmmmmm^ ihtsu isotL ummu 1 7 0 oA:^j^-e^^/h 

Ll. L 2-e^^$tL^Ci:^^Lrv^^o ^ O ^ > ^ - 7 ^ ^ X 

1 3 o<7)m;^j^ (EI 9 (7)/higipijf 1 3 2 ) ^cml:^^^l 

< (iE C L:fj^'X:m^Lfz<D-^m 3 6 "Cab'So 1 3 0 

c M L ^ L < {i E c L -^^xm^-T ^ztKX'o -^Mm^mm:^^'^^ 

hii^o 4^m^m.Wim^BtiUl 3 0<7)m^J^{iLVDS:^^-e^) J:v>o 

[0 0 4 9] 

EI3 7(±. A^mtm.Wim^\i^tiUl 3 0<^ttl:(j^^CML:^^^ t < (iECL 
:^^-e«^ L. m?Jg«JE^ V C C 1 L. L DlElljW,i|<7)/h«itiiMt!l^-^A:^g|5 

1 6 o^A^mmmmm^^tiUi 3 o<^mtF^^fiM^4,:^^ (^x.(i\ lvd 

x.(i\ VCCl^l. 8V. VCC2^5Vi:1-^^<hm:J9. /h^gMUj^ft"^ 

m^j^ 1 3 0 ^ L D'^pM-^^^gB 1 1 ^ tri^ia:Ru^';s^jg*«<fc-r ^ ^ t 

LDiEWiM-e{i#^#i^-¥ (LD) ^mm-r^(o\z-\-^tj:^j±^ 

[0 0 5 0] 

EI3 8(i. fSiH^Ll, L 2<7)tb:^jfflB^Stn:T-«?-^LT. ^Kj^f-^tii:^ 
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[0 0 5 1] 
[0 0 5 2] 

11 4 1 7!jM[1 4 4 U/h«iliiMfMf -^A;^Jg|5 1 6 0 i: L DIEft!jfl5 1 7 0 O^^fiJ 
jf-^tb^lg|51 3 0<^ai:;(:^t*;*:fitJt3|iJ^t?^>l9, h^>-:^;^i5^TR 1> TR2 

[0 0 5 3] 

114 1 ^:I14 2(i. i|^##^--if (LD) 19 0 <^)||?Ilj^tcmffi«^^^IiIl^ 

i72*j£fflL. MS!)«-^m;'3 s . s Bco-;'3*^v^{±M:^^'^i^L-cmE-m 

slL'^mL. LD 1 9 0 ^myMK)i-^^i|-e^^o 114 1 (±LD 1 9 Qii^T J ~ F 
n^>LD<7)^?iJ. 114 2 ti:^ V- Kn^ ^LDO^J-eab'So 
[0 0 5 4] 

[14 3 <!:I14 4 {imi±v'7 h [iIS& 1 7 4 ^fSfflL. LD 1 9 0 ^n&im)-^ h 
mxthho I14 3tr{i> lli!jM-^ai:'jS. S B :^^mi± v 7 MHi^ 1 7 4 "C 
V^r\y=y-7 y L> -€-<7)m:^7-eh^>vX3'TR 3 =^raLTLD 1 9 0 ?:mi±IE 

ift-r-So [i4 4-e(i. MiftM-^m^^j s . SB<7)M:^=^-!-tL-rtLSi±v7 MHj^i 

7 4T-lx^;Uvy h L. 'e<7)aitlS' , SB' -Ch^>vv^^TR3. TR4^ 
IEI!)i-'2)C:<h-e\ LD 1 9 0 ^^ift-trmi±^ft1->6o H 4 4 J: 7. 

[0 0 5 5] 

114 17!;MI14 4-e{i. /Miipl^tMt^A^dfRi: L DIElb^mm^lBl D V C C 
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